Modeling II tool Monday, March 15, 2010 @Jan Ilavsky

Modeling Il tool in Irena package

This handout describes how SAS data (example using provided data from USAXS instrument) can be fitted
using Modeling II tool in Irena using two log-normal size distribution of spheres. Test data provided were
measured in 2001 and represent SAS from samples of alumina polishing powders. The powders were spread
on sticky tape and covered with another layer of the same tape (sticky sides towards each other). Same two
tapes were subtracted as empty run. The data are not, however, calibrated as the sample thickness of these
samples is not really meaningful.

Start Igor, load macros
Start Igor Pro, from the menu “Macros” select the “Load Irena SAS Macros”. This will add new menu SAS in

® IgorPro File Edit Data Analysis [ Windows Misc Help
Data Browser Find a Wave
Fix colors in Top Graph
’
[Rvad e B Load ASAXS Macros
D variables: » N E"gmkam | Load USAXS Macros

Load Irena SAS Macros
Load Nika 2D SAS Macros

Load Curvefit Control
Load Graph utilities
Load Image Procedures
Load HDF utils

HEEEN T <> Load BIOCAT macros

Load NIST Analysis macros

Load Clementine MEM modeling
Clementine MEM modeling help

e no Untitled
Mon, Mar 15,2010 12:37:50 PM starting this file from ‘Prg HD:Applications:lgor Pro 6.1 Folder:” 0

Import data
From “SAS” menu select “Import ASCII data”.
[EES) Help
| Dataimport&export b | Import ASCII data

Data Manipulation »  Import XML data

Export ASCII data

Plotting |

Plotting Il

Support Tools for plots >

This will create new panel. Push the button “Select data path” and navigate to folder, where are the data.
v a Examp ELE
DVD files
version 2010
Irena and Nika Handouts
=i Desktop
2 ilavsky 0 %H

The test data provided (Test data.dat) have extension dat, we can put this in the “Data extension” field and only
files with this extension will show.

Select the “Test data.dat” and push buttons “test” and “Preview”. The Test will find how many columns of data
are in the file and Preview will open this file for our previews in separate window.
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Import data eno FilePreview:Test data.dat
. DATAFILE=0625a_setup.dat c
Import Data in Igor EPOCH=993497401
SCAN_N=6
SECONDS=3076329215
/e —— DATE=Mon, Jun 25, 2001

COMMENT=A1203 1 & 0.05um

SpecCommand=uascan ar 11.4274 11.4209 1.4211 0.0002 3736001251.21505
SpecComment=A1203 1 & 0.0Sum

SpecScan=spect

USAXSDataFolder =root:USAXS:alumina:'S6_A1203 1 & 0.05um’

RawFolder =root:raw:al umina:spect:

Data path : | Prg HD:Users:ilavsky:Desktop:Irena and Nika Handouts:version 2010:D’

Data extension: | dat
List of available files

(O skip lines?
FeTTE—— DU UserSampleName="36_41203 1 & 0.05um’
olloid_conc.da ——— —— Wname=DSM_nt
Colloid_dilute.dat gth=1.2418
PDDF _testData_GnomPr.dat SlitLength=0.03865

PDDF _testData_SAS.
smeared data.dat Column1 [

Qvec Int Err QErr | NumberOfSteps=150
m \ SDDistance=360

= = PeakFitFunction=Gauss
Spheres330ADia_modelData.dat Column2 (] O 0 BeamCenter=11.416
= coumn3 O O O O Maximumlntensity=5.6388e- 10
Test data.dat ey FWHM=5.0105
BeamCenterError=2.0406e-06
Column 5 MaximumlntensityError=2.9252e-12
Column 6 FWHM_Error=0.018591
Thickness=1
Found columns : '3 [+ BlankComment=Air Blank
Units=cm-1
@ Qvec units [A"-1] BlankFolder =root:USAXS:alumina:'34_Air Blank’
() Qvec units [nm*-1] Kfactor=3.0412¢-17
(J Create SQRT Errors? Transmission=0.62021
() Create n% Errors? TransmissionError=0.0045185
sectAll) (__ Desclesian ) - Createn% Errors? KFactorError=1.8525e-19
- Desmeared=Yes
(2 Use File Nms As Fldr Nms? DSM_steps=30
se Indra 2 wave names? (J Scale Imported data? DSM_QExtrapStart=0.042069
{0 Use QRS wave names? (O Use QIS (NIST) wave names? REM_ExtrapFilieslon=Farel
Select data folder (c=— 1) 0.0002464645 11843827 63267627.8563293 1610650

0.000281751591716367 39447580.5624809 2275133
0.000308279839112345 29069918.637588 1987961
0.000343566618978601 19941442.0871334 1366083

New data folder: |

Q wave names 0.000370094866369359 16639185.2568312 914597.3
Intensity names 1 0.000396538897099203 13166387.7063154 790019.3
& Import 0.000440752642740095 9265523.86726412 849887.1
Error wv names 0.0004671966734623  9452270.94898356 847565.4 A
0.00049372492083965 7104020.51147702 691669.4 v
ADa o 1© <»

Note, that after header this files contains 3 columns — q, intensity and error estimates. Close preview and check
the checkbox for column 1 as Qvec, column 2 as Int and column 3 as Err.

Select “Use File Nms as Fldr Nams?”” and “Use QRS wave names”. Select the file with data (Test data.dat).
Then push Import button.

000 Import data & ) FilePreview:T
- DATAFILE=06253a_setup.dat
Import Data in Igor EPOCH=993497401

SCAN_N=6
SECONDS=3076329215

( Select data path ) DATE=Mon, Jun 25, 2001

—— COMMENT=A1203 1 & 0.05um
Spect d ar 11.4274 11,4200 1

Data path :  Prg HD:Users:ilavsky:Desktop:Irena and Nika Handouts:version 2010:D’ SpecComment=A1203 1 & 0.05um

SpecScan=spect

Dakilexiensions) dat USAXSDataFolder =root:USAXS:al umina: S6_AlZ

List of available files

@] Skip lines? RawFolder=root:raw:alumina:spect:
Colloid conc.dat UserSampleName="S6_A1203 1 & 0.05um’
- sy ) ( Test ) Preview ) ‘Wname=DSM_Int
Colloid_dilute.dat ‘ ‘Wavelength=1.2418
PDDF _testData_GnomPr.dat SlitLength=0.03865
PDDF testData SAS.dat Qvec Int Err QErr || NumberOfSteps=150
) . Col 1 @ A A M SDDls?ance=Z’_,60
smeared data.dat olumn = = 2 PeakFitFunction=Gauss
Spheres330ADia_modelData.dat coummn2 O ™ 0O O BeamCenter=11.416
- M M M Maximumlntensity=5.6388e-10
Test data.dat EO:Umn 2 OO0 ™0 B e 01 1
Ll BeamCenterError=2.0406e-06
Column 5 MaximumlntensityError=2.9252e-12
Column 6 FWHM_Error=0.018591
Thickness=1
Found columns : 3 |7 BlankComment=Air Blank
Units=cm-1
@ Qvec units [A”-1] BlankFolder=root:USAXS:alumina:'S4_Air Blar
) Qvec units [nm"-1] Kfactor=3.0412e-17
Transmission=0.62021
P -, TransmissionError=0.0045185
Select All ) ( Deselect All ) KFactorError=1.8525e-19
- Desmeared=Yes
@ Use File Nms As Fldr Nms? [_) Include Extension in fldr nm? DSM_steps=30
([ Use Indra 2 wave names? () Scale Imported data? DSM_QExtrapStart=0.042069
™ Use QRS wave names? () Use QIS (NIST) wave names? DSM_ExtrapFunction=Porod
Iy 0.0002464645311843827 63267627.8563
Select data folder (==- [+ 0.000281751591716367 39447580.5624
New data folder: root:SAS:ImportedData:<fileName=: Untitled
Q wave names  Q_<fileName> ?ro 6.1 Folder:’

Intensity names R_<fileName=> Import

Error wv names S_<fileName>

xisting experiment.

e|R1I_ImportDataMain(}
path: "Prg HD:Users:ilavsky:Desktop:Irena and Nika Handouts:version 2010:D¥D files:Irena Example Data:"
Imported data from :Prg HD:Users:ilavsky:Desktop:Irena and Nika Handouts:version 2010:D¥D files:Irena Example Data:Test data.dat
Data stored in: root:SAS:ImportedData:Test data:
New Wave names are :  R_Test data Q_Test data S_Test data
Imported 1 data file(s) in total

This will import the data into Igor — see below:
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000 Data Browser

» |roo§ :Packaqes :ImportData: I
Display root 2
B waves
) 7 (@ root W
Qlvariables | oy . @Packages

[ strings. -
Info -
Plot v

[asAS
Impor tedData
-3 Test data

v alr

O <

[Rows: TTZ Units: None Start: 0 Delta: T

Note: Data imported from folder=Prg HD:Users:ilavsky-Desktop:irena and Nika Handouts:version 2010:DVD files:Irena
Example Data::Data file name=Test

data.dat, DATAFILE=0625a_setup.dat;EPOCH=993437401:SCAN_N=6:SECONDS=3076329215:DATE=Mon, Jun 25,
2001;:COMMENT=AI203 1 & 0.05um;SpecCommand=uascan ar 11.4274 11.4209 1.4211 0.0002 37 360 0 125 1.2
150 5:SpecComment=AI203 1 & 0.05um:SpecScan=spec6;USAXSDataFolder=root:USAXS:alumina:S6_AI203 1 &
0.05um;RawFolder=root:raw:alumina:specé:;UserSampleName=56_AI203 1 &
0.05um;Wname=DSM_Int:Wavelength=1.2418:SlitLength=0.03865:NumberOfSteps=150.5DDistance=360;PeakFitFun
ction=G nter=11.416 i .6388e-10;FWHM=5.0105:BeamCenterError=2.0406e-06;Ma
ximumintensityError=2.9252e-12;FWHM _Error=0.018591;Thickness=1;BlankComment=Air »
Blank:Units=cm-1:BlankFolder=root:USAXS:alumina:S4_Air A
Blank:Kfactor=3.0412e-17 Transmission=0.62021;TransmissionError=0.0045185;KFactorError=1.8525e-19:Desmea
red=Yes:DSM _steps=30:D5M_QExtrapStart=0.042069:DSM_ExtrapFunction=Porod. b 4

Just for information: Note, that the header from the ASCII file we had is now attached to the wave in so called
wavenote — it is visible, when you select the wave in the Data browser and have the “info” checkbox checked.

This is how Irena macros store additional information with waves — as wavenotes, which are text files attached
to the waves.
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Using Modeling Il tool

Setup

Close all import-related windows (Panel and Notebook).
Select from SAS Menu “Modeling II”. New panel opens:
o N

Modeling Il main panel
0
Modeling 11
. O Indra 2 data O Model
Data input O QRS (QIS)
Data folder: | === —:]
Wave with X axis data === ?
Wave with Y axis data | === _ﬂ
Wave with Error data === —:]
Remove all unUse all Config Graph Giraph (ReGraph)
@ Data controls i: Model controls
) Multiple Input Data sets? ) Number Dist? [ Auto Recale?
Input Data
_ Adddan )
[SASTIT
Data import & export >
Data Manipulation >
Plotting |
Plotting Il
Support Tools for plots >
Unified Fit
Size Distribution
Modeling |
Modeling Il
Fractals model
Analytical models
Small-Angle Diffraction
Pair distance dist. fnct.
Reflectivity
Scattering contrast calculator _
Configure default fonts and names ) Genetic Optimization? @ Use LSQF?
Support tools [S Calculate Model Fit Model Reverese Fit
Other tools > Save result Save in Waves Save in Notebook
Help, About, Manuals, Remove Irena >

This panle is bit more complicated. At the top is usual Data selection set of controls. Below are two “radio-
checkboxes” which can set the tabbed area below to either “Data controls” or “Model controls”.

Adding data in Modeling Il

Keep “Data controls” selected.

By default the tools comes with only one input data set enabled. If you have multiple data sets for analysis, you
would check the “Multiple Input data sets” checkbox — but for that read the manual.

Select at the top part of panel the data you want to add. Select in our case “QRS (QIS)” checkbox and select the
loaded data. Then push red button “Add data”:
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LSQF2 main data window

f“_ "___1_: " _I_V_Zn_'_ Ddliei
. [—— [——
Modehng I I Min g = 0.000246465 Min Int= | 0.109953 () Display Ind. Po
: Indra 2 data O Model Max q= 0.675764 Max Int= | 6.32676e+07 (_Autoset Axis )
D"““P“‘BQRS(QE) ‘ _ I — S —
Data folder: | root:SAS:ImportedData:'Test data”: |+ g

2] AR
Wave with X axis data |Q_Test data | & 10

Wave with Y axis data R_Test data |+ R
Wave with Error data | S_Test data |

(" Removeal ) wnUseal ) ( ConfigGraph ) ( Gruph (ReGraph) )

® Data controls (O Model controls
) Multiple Input Data sets? ) Number Dist? [ Auto Recale?

( Awd@w ) M use? (O slit Smeared?
Data: wotSASImporedDawTestdata 16" ® R_Testdata

User Name: R_Test data

-1

Intensity [cm  or arbitrary units)
S,
1

T T T
Scale data by: | 1 0.001 0.01 0.1

4
@ Usererrors? () SQRT errors? () User % errors? 5 Q[A’] /
T A pnt: R 8 aX:
SR 23| B: ; pnt: K 3 aY:
Qmin: | 0.000246465 Qmax: 0675764 ( Q from cursors )
Bekg: 0 D Fit?

() Genetic Optimization? ™ Use LSQF?
( calcutate Modet_ ) FitModet ) ReverescFit )

( Save result ) ( Save in Waves ) ( Save in Notebook )

4

Now the data are in. We need to set few other options at this moment...

Background. Flat background present in the data is subtracted here. Therefore we need to input estimate (to be
refined later). 0.12 is a good number.

Data selection. We need to select range of data to be fitted with the model. We will use two populations of long-
normal spheres to model the data. Let’s start with the small particles and so we need to select first the high Q

region — may be points from 76 to 103 or so. You can put cursors on the points and push button “Q from
cursors’.
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P )

Modeling 11

- g Indra 2 data O Model
Data input & x5 s,

Data folder: [root:SAS:ImportedData:'Test data”: |+

Wave with X axis data |Q_Test data | &
Wave with Y axis data |R_Test data |+
Wave with Error data | S_Test data |

(" Removeal ) wnUseall ) ( ConfigGrph ) ( Gruph (ReGraph) )

® Data controls () Model controls
) Multiple Input Data sets? ) Number Dist? () Auto Recalc?

[mpan |

Modeling II tool Monday, March 15, 2010

(Ra@m ) M user O slit Smeared?

User Name: | R Test data

Scale data by: 1 |

@ usererrors? () SQRT errors? () User % errors?

Scale errors by: | 1

Qmin: 0.0251138 Qmax: | 0261149 (_Q from cursors )
Bekg: [0.12 E O Fir

) Genetic Optimization? E Use LSQF?
( caleutsteModel ) ( FitModet ) RevereseFit )

( saveresult ) (( SaveinWaves ) (( Savein Notebook )

Note, how the points changed. Only the circles will be used for fitting...

Model

/

@Jan Tlavsky
000 LSQF2 main data window
Ming = 0.000246465 Min Int= | 0.109953 (J Display Ind. Po
Max g = | 0.675764 Max Int= | 6.32676e+07 (_Autoset Axis )
N o
=
7
w4 L L
- X
"l.:" 105 PN JOUUR N S 4 H _“\\ I |
s \
£ 10 T L
E 10 e L
& i
d 10° : %‘_ -
13 =
%
; 102 . - -
5 'Q\
& 10 o i L
s
10" ® R_Test data ‘ T
H H R, S¥ SRy
0.001 0.01 0.1
Qa') Z
O A Intensity_setl ; pnt: 76 ®:0.025114 Y:47.906 a¥:0.23603
B: Intensity_set1 pnt: 103 ®:0.26115 Y¥:0.11874 aY:-47.787

Select “Model controls”. 6 populations are now available to you. You can use any (and all) populations. Lets
use 1 Pop. Click checkbox “Use?” and control appear. Also for simplicity, select “Auto recalc?” checkbox. This
causes code to recalculate model every time you make any change.

Jan Ilavsky, Ilavsky@aps.anl.gov



Modeling II tool Monday, March 15, 2010 @Jan Tlavsky
eO0n Modeling Il main panel 000 LSQF2 main data window
- | PP | | P — | r_] .
Modellng I I Ming= | 0.000246465 Min Int = 0.109953 L Display Ind. Po
() Indra 2 data O Model Max q= = [6.32676e+ ( Autosct Axis )
i - q 0.675764 Max Int=  6.32676e+07 Autoset Axis
Data input & oz 15, _ _ -
Data folder: | root:SAS:ImportedData:'Test data”: |+ ""&
2 -
Wave with X axis data | Q_Test data *3‘ A 10
w
Wave with Y axis data (R_Test data ] £
- Ty -
Wave with Error data | S_Test data |+ E 10 T
( Removeal ) wnuseat ) (( ConfigGraph ) (( Graph (ReGraph) ) E 107 %:‘-; -
() Data controls ® Model controls ’TE 10° 7
() Multiple Input Data sets? ) Number Dist? ™ Auto Recalc? ; -
[@I.I’op 1 2. Pop I 3. Pop I 4. Pop I 5. Pop ' 6. Pop ‘ E 10
“»
Use? ® Radistauto? () Rdist semi-auto? () R dist manual? = P ® R_Test data
R — ) — Model for R_Test data
Num pnts: | 50 R dist neglect tails: | 0.01 ]0.1 _ B g
™ Log R dist? T T T
0.001 0.01 0.1
; 4
Form Factor : |Spheroid *3‘ Distribution type : LogNormal *B‘ Q[A"] 4
o A Intensity_set1 pnt: 76 ®:0.025114 Y:47.906 a¥:0.23603
Volume =  0.05 D Fit? D E: Intensity_set1 pnt: 103 ®:0.26115 Y:0.11874 aY:-47.787
Min size [A]= [0 O Fi? aJeXe Size distributions
Mean [A}= 150 O Fier O LogXaxis? ™ Display Vol Dist? (] Log Vol Dist?  Pop I Mean= | 167.407 Pop
Std.dev. = 05 O Fir () Display Num Dist? () Log Num Dist? Pop | Mode = | 116.873 Pop

Structure Factor : | Dilute system *~‘3

Contrast = 100

300x10”
250

200
1504
100 4
504

Valume distabution f(R) [1/A]

— TotalVolumeDist
— VolumeDist_Pop1

() Genetic Optimization? ™ Use LSQF?
( Calculate Model ) ( Fit Model J ( Reverese Fit )

( sweresuh ) ( sweinWaves ) ([ Savein Notebook )

T
100

200

T
300

Radius (A

T
400

The grey curve in the graph is the calculated intensity from the model. Let’s modify some parameters here.

Contrast fro alumina is 1094 (even though these data are not calibrated). The mean diameter is about 170A for
the default parameters, which is reasonably close to the evaluation from Size distribution. Just reduce the
volume to 0.001 to accommodate the change in cotrast and the curve should be reasonably well estimated:
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OO0 Modeling Il main panel LOOO LSQF2 main data window
. | PP | P | m .
Ming= 0.000246465 Min Int=  0.109953 __ Display Ind. Po
q
(] Indra 2 data [ Model Neaxa = = 26760+ ( Autoset Axis )
= - q= 0.675764 Max Int = | 6.32676e+07 utoset Axis
Data input & x5 s, | | :
Data folder: [root:SAS:ImponedData:'Test data” Fﬂ ‘5“
2 | L
Wave with X axis data | Q_Test data B‘ A 10
w
Wave with Y axis data |R_Test data B‘ E 10"
B - Ty L
Wave with Error data | S_Test data B‘ £ i "*,—*__
( Removeatt ) wnUseal ) ( cConfigGrph ) ( Graph (ReGraph) ) £ 10" X"’-u. -
s & e -
() Data controls ® Model controls Fe 1 =
() Multiple Input Data sets? ) Number Dist? ™ Auto Recale? | = 12 e n
2
'\ 1. Pop I 2. Pop T 3. Pop T4.Pop T 5. Pop T 6. Pop ] g 10 - |
o 2
™ use? @ Radistauto? () R dist semi-auto? () R dist manual? < 1 A ® R_Test data |
I —— — Model for R_Test data i
Num pnts: | 50 R dist neglect tails: | 0.01 0t |
& LogR dist? 2 — —— T
0.001 0.01 0.1
Form Factor : |Spheroid B‘ Distribution type : [LogNormal Q‘ 0[] /
O A Intensity _sett g pnt: 76 ®:0.025114 Y:47.906 a¥:0.23603
Volume =  0.001 @ D Fit? DB: Intensity _sett pnt: 103 ®:0.26115 Y¥:0.11874 aY:-47.787
Min size [AJ= [0 O Fir O00 Size distributions
Mean [A]= 150 O Fir? O Log X axis? E Display Vol Dist? [ Log Vol Dist? Pop | Mean= | 167.407 Pop
Std dev. = 05 O Fir? ) Display Num Dist? ) Log Num Dist? pop 1 Mode = | 116.875 Pop
- l— 1 1 1 1
Structure Factor : | Dilute system B‘ < ga0 -
= — TotalVolumeDist |
E
" 4 -
2
Contrast= | 1094 3 24 |
§ o .
s 14 L
=

) Genetic Optimization? @ Use LSQF?
( caleutate Modet ) )

) ( saveinWaves ) (( Savein Notebook )

Fit Model Reveresc Fit )

( Save result

T
400

T
300
Radius [A

T
100 200

Next we need to evaluate the large features, which are about 1500A large (running Size distribution first helps

Q).

First let’s increase the range of data analyzed here. Go to “Data controls again, use cursors to select range of
data from point about 31 to 103 and push button “Q from cursors”. In this case the code does not recalculate
automatically, so you can force calculation using button “Calculate model”.

This is the estimate with just these fine particles:
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. VeVe Modeling Il main panel 000 LSQF2 main data window
g | Py E— | | PPy EE— | m .
Modellng I I Ming= | 0.000246465 Min Int = 0.109953 [ Display Ind. Po
() Indra 2 data 0 Model Max q= | 0.67 = [6.32676e~ Autosct Axis
i = q= | 0.675764 Max Int= | 6.32676e+07 (Autoset Axis )
Datamput@oks(ms) i ey o
Data folder: [root:SAS:ImportedData:'Test data: |+ "&i
? -

Wave with X axis data |Q_Test data | 33 10
Wave with Y axis data (R_Test data | +)
Wave with Error data | S_Test data | 33

( Rremoveal ) ( uwnUscall ) ( ConfigGrph ) ( Graph (ReGroph) )

Intensity [cm or arbitrary units]
S,
|

® Data controls (O Model controls
) Multiple Input Data sets? ) Number Dist? ™ Auto Recale?

[ tmpur Daa |

™ use? (O slit Smeared? e ® R_Test data

S © | Model for R_Test data
4

User Name: R Test data 10—y ——— —— T

Scale data by: 1 0.001 0.01 0.1
4

@ usererrors? () SQRT errors? () User % errors? QlA)
Scal w1 ] O A Intensity_sett ; pnt: 31 ®:0.0018713 ¥:5.0784e+05 4%:0.25928

¢ ¥: D B: Intensity_set1 pnt: 103 ®:0.26115 Y:0.11874 AY:-5.0784e+(
Qmin: 0.00187134 Qmax: 0261149 (_Q from cursors D O O Size distributions

O Log X axis? 8 Display Vol Dist? [ Log Vol Dist? Pop | Mean= | 167.407 Pop

pgor—— OFie ) Display Num Dist? ) Log Num Dist? pop 1 Mode = | 116.875 Pop

— TotalVolumeDist
— VolumeDist_Pop1

Valume distrbution f(R) [1/A]
1

100 200 300 400
Radius [A

[ Genetic Optimization? @ Use LSQF?
(caleutate Modet ) ( FisModel ) ReverescFit )

( swverssult ) ( saveinWaves ) Savein Notebook )

Let’s got back to “Model controls”, select “2. Pop” and click on checkbox “Use?”

Next we need to estimate the values for the log-normal size distribution. Contrary to Gaussian this one is really
not intuitive. I usually play with the parameters until I get in the distribution graph something sensible and then

do fitting.

My wild guess is: Contrast 1094, Volume 0.005, min size 100, Mean 800, Std. dev. 0.3. This produces
something, which may fit...

Select For “1. Pop” following Fit? checkboxes:
Volume and Mean

Select for “2. Pop” following checkboxes:
Volume, Mean, Std dev.
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M) i i O00 LSQF2 main data window
- r—— r——
M. odelm g y /4 Ming= | 0.000246465 Min Int= | 0.109953 (J Display Ind. Po
A Indra 2 data [ Model Max g= 0.675764 Max Int=  6.32676e+07 (_ Autoset Axis )
Data input % QRS (QIS) : : :
Data folder: [root:SAS:ImportedData: Test data’: |+ *g‘:i
2 | -
Wave with X axis data |Q_Test data B‘ b 10
w
2 . -
Wave with Y axis data |R_Test data B‘ € 10"
Wave with Error data | S_Test data B‘ E 10° ~
(" Removeall ) watseal ) ( ConfisGraph ) ( Graph (ReGraph) ) ‘§ 10° B
&
O Datacontrols  (® Model controls "g 10° B
() Multiple Input Data sets? ) Number Dist? ™ Auto Recale? = 102 - n
! [ 1. Pop Fz.—rop—{ 3. Pop I 4. Pop I 5. Pop I 6. Pop ] g o - B
2
Xt @ Radistauto? (O R dist semi-auto? () R dist manual? 3 1P - ® R_Test data n
— Model for R_Test data _
Num pnts: | 50 R dist neglect tails: | 0.01 ot A |
ELongist? T — T — T —
0.001 0.01 0.1
Form Factor : |Spheroid B‘ Distribution type : |LogNormal Q‘ Q(A'] /
A Intensity_setl ; pnt: 31 ®:0.0018713 Y:5.0784e+05 4¥:0.25928
Volume =  0.005 Iﬂ E Fit? Min  0.001 Max | 0.025 B: Intensity_set1 pnt: 103 ®:0.26115 Y:011874 aY:-5.0784e+(
Min size [A]= | 100 B OFiv Jeke. Size distributions
Mean [A]= | 800 [ E Fit? Min 80 Max 8000 ) Log X axis? E Display Vol Dist? ) Log Vol Dist? Pop 2 Mean=  932.417 Pop .
Std.dev. = 03 E E Fit? Min  0.03 Max 3 () Display Num Dist? [_J Log Num Dist? Pop 2 Mode = 831.301 Pop .
- v = 1 1 1 1 1 1 1 1
Structure Factor : | Dilute system B < R L
Z 810 7 — TotalVolumeDist B
g — VolumeDist_Pop1
= 6 — VolumeDist_Pop2 -
Contrast = | 1094
4 4+ -
- I
= T T T T T T T T
200 400 600 800 1000 1200 1400 1600
Radius (A /
() Genetic Optimization? ™ Use LSQF?
( Calculate Model ) ( Fit Model ) ( Reverese Fit )

swveresul ) ( SaveinWaves ) ( Savein Notebook )

C

Push button “Fit”. You get another panel with list of parameters selected for fitting. This panel is here mainly
for use of Genetic optimization (note: that methods takes long time to iterate, but can be superior in results.

Before using make sure you read the manual).

DO Che ing parameters
Modeling Il Fit Params & Limits
Verify the list of fitted parameters.
Then continue......
RO | | |VOIume_pop1 | |v
Fitted Coef Name
Yolume_pop1
Yolume_pop2 O

LNMeanSize_pop1
LNMeanSize_pop2 |
LNSdeviation_pop2

<>l

(S D)

Cancel fitting Continue fitting

RN

Jan Ilavsky, Ilavsky(@aps.anl.gov
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Modeling IT tool Monday, March 15, 2010 @Jan Tlavsky
This list tells you which parameters (using internal parameter names) are fitted. Say “Continue” and you will
get fit:

-

O0O0 Modeling Il main panel 0o LSQF2 main data window
. | PP E— | | PP EE—— | ’_‘ .
Ming= 0.000246465 Min Int= | 0.109953 _ Display Ind. Po
q
(] Indra 2 data [ Model Max q= - 26760~ (Autoset Axis )
i - b q 0.675764 Max Int 6.32676e~07 Autoset Axis
Datainput @QRS(QIS) P 1 ] ]
Data folder: [root:SAS:ImportedData: Test data”: |+ T~
; 7 _ -
Wave with X axis data |Q_Test data | & ] . 10
w
( £ 4 - —
Wave with Y axis data |R_Test data '+ ] € 10°
( A Q 105 N -
Wave with Error data | S_Test data | v] £
( removeal ) ( uwnUseall ) ( ConfisGrph ) ( Graph (ReGraph) ) £ 107 B
& ¢ - |
() Data controls ® Model controls e !
O Multiple Input Data sets? () Number Dist? M Auto Recale? i 102 - -
[MI.Pop ' 2. Pop I 3. Pop I 4. Pop I 5. Pop I 6. Pop ] g IOI _ |
Use?
¢ @ Rdistauto? O R distsemi-auto? () R dist manual? < P A ® R_Test data |
R — . — Model for R_Test data o
Num pnts: | 50 R dist neglect tails:  0.01 10.1 _ |
& Log R dist? — T ——— T — Ty
0.001 0.01 0.1
( - ( 4
Form Factor :  Spheroid | 3] Distribution type : 'LO§N0fma| L 3] QA ] )
A Intensity_set1 EI:‘ pnt: 31 ®:0.0018713 ¥:5.0784e+05 4¥:0.25928
Volume = | 0.00430938 E] M Fit? Min | 0.001 Max | 0.025 B: Intensity_set1 pnt: 103 ®:0.26115 Y:0.11874 AY: =5.0784e+(
Min size [A]= | 100 B O Fir 0O00 Size distributions
Mean [A]=  614.897 [l ™ Firr min (50 Max 8000 [ Log X axis? ) Display Vol Dist? [ Log Vol Dist? Pop 2 Mean= | 745.772 Pop.
Std dev. = | 0333291 2] ™ Firz min (003 Max |3 () Display Num Dist? ) Log Num Dist? Pop 2 Mode = | 650.34 Pop.

Structure Factor : Dilute system [+) = —
= 8x10" — TotalVolumeDist r
= —— VolumeDist_Pop1
f 6 — VolumeDist_Pop2 -
Contrast = | 1094 §
g 44 u
S
2
24 L
5 /
= 0 T~

200 400 600 800 1000 1200 1400

[ Genetic Optimization? M Use LSQF?

(colcutate Modet ) ( FitModel ) ReverescFit_ )

( saverssut ) (( saveinWaves ) (( Savein Notcbook )

Now we can select more checkboxes for fitting and fit more parameters. Fitting of background is controlled on
“Data controls screen”.

Note, that fitting of “Min size” is usually not very sensitive for these distributions.
You can now save results in the folder for future use (and comparison for example with Size distribution etc.),

you can save waves with results (read manual for meaning) or save in notebook, which produces following
record. This record contains probably all information you ever wanted to know.

This is output of results from Modeling Il of Irena package.

3/22/10, 3:49 PM

sk sk sk sk sk sk sk sk sk sk sk sk sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeosk stk sk skokosk sk

Results saved on Mon, Mar 22, 2010 3:49:35 PM

Jan Ilavsky, llavsky@aps.anl.gov 11



Modeling II tool Monday, March 15, 2010 @Jan Tlavsky

Single data set used:

FolderName setl = root:SAS:ImportedData:'Test data':
IntensityDataName_set1 = R Test data
QvecDataName setl = Q Test data

ErrorDataName setl = S Test data

UserDataSetName setl = R Test data
DataScalingFactor setl = 1

ErrorScalingFactor setl = 1

Qmin_setl = 0.0018713

Qmax_setl = 0.26115

Background setl = 0.10739

LSQF2 main data window

1 1 1 1 1Ll II 1 1 1 1
7
10
7 6
£ 10
5
o) 5
S 10
g
© 10
5
i 103
£
L, 2
- 10
x
& 1 : :
o 10 o :
= - '
= o | - ® R_Testdata
10 - — Model for R_Test data N ;
1 O : oo : 2 R :

0.001

Size distributions

Jan Ilavsky, llavsky@aps.anl.gov 12



Modeling II tool Monday, March 15, 2010

@Jan Ilavsky

S

o 8x10 T — TotalVolumeDist

3 VolumeDist_Pop1

= 6 — VolumeDist_Pop2

c

Re)

+—

=}

2 4 -

b=}

k%)

£ / \\ / ~—

=

o

= 0- T T T T T T T
200 400 600 800 1000 1200 1400

Radius [A]

Model data for 2 population(s) used to obtain above results

Summary results for 1 population

Volume popl = 0.0002

Mean popl = 110.35

Mode popl = 84.359

Median_popl = 101.8

FWHM popl = 89.583

Distribution type for 1 population
DistributionShape popl = Gauss
GaussMean_popl = 150
GaussWidth popl = 50

Contrasts for data set 1 population
Contrast_popl1=1094

Form factor description and parameters

FormFactor popl = Spheroid

Aspect Ratio FormFactor Paraml popl = 1
Structure factor description and parameters

StructureFactor popl = Dilute system

Summary results for 2 population

Volume pop2 = 0.0043133

Mean pop2 = 746

Mode pop2 = 650.88

Median_pop2 = 715.81

FWHM pop2 = 442.68

Distribution type for 2 population
DistributionShape pop2 = Gauss
GaussMean_pop2 = 300
GaussWidth pop2 = 100

Jan Ilavsky, llavsky@aps.anl.gov
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Modeling II tool Monday, March 15, 2010
Contrasts for data set 2 population
Contrast_pop2=1094

Form factor description and parameters

FormFactor pop2 = Spheroid

Aspect Ratio FormFactor Paraml pop2 = 1
Structure factor description and parameters

StructureFactor pop2 = Dilute system

Conclusions

@Jan Ilavsky

Modeling II enables you to model data with up to 6 populations to scatterers — each population is independent,
can have separate Form factor, structure factor, shape and contrast. Up to 10 input data sets can be fitted at the

same time.

You can fit data measured using different wavelengths (using different contrasts for each data set-population

combination), measured on X-rays and neutrons, etc.

Jan Ilavsky, llavsky@aps.anl.gov
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